A comparison of the burst activity of lateral thalamic neurons in chronic pain and non-pain patients.
Thalamic neurons are known to switch their firing from a tonic pattern during wakefulness to a bursting pattern during sleep. Several studies have described the existence of bursting activity in awake chronic pain patients and have suggested that this activity is abnormal and may be related to their pain. However, we have frequently observed bursting activity in awake non-pain patients suggesting that there may not be a causal relationship between thalamic bursting activity and chronic pain. To examine this issue more rigorously we compared the incidence and pattern of bursting activity of lateral thalamic neurons of both pain and non-pain patients in a state of wakefulness. Recordings were obtained from lateral thalamic areas of different groups of patients (n = 91) suffering from pain disorders (e.g. anaesthesia dolorosa, phantom limb pain, trigeminal neuralgia, post-stroke pain) and motor disorders (e.g. Parkinson's disease, essential tremor) during stereotactic surgical procedures for the treatment of pain and movement disorders. Burst indices (the number of bursting cells per electrode track) were computed for all the explorations in the two groups. The burst indices in the pain and non-pain groups (1.73 +/- 0.28 and 1.14 +/- 0.16, respectively) were not significantly different from each other. The bursts were analyzed to see if they fulfilled the criteria of low-threshold calcium spike (LTS)-evoked bursts characterized by (i) a shortening of the first interspike interval with an increase in the number of interspike intervals in the burst and also (ii) a progressive prolongation of successive interspike intervals. LTS-evoked bursts were identified in 27/47 (57%) bursting cells in pain patients and 15/32 (47%) cells in non-pain patients. These data demonstrate that the occurrence of bursting activity and of LTS-evoked bursts in the human thalamus is prevalent in both pain and non-pain patients. This suggests that the bursting activity of thalamic neurons in pain patients is not necessarily related to the occurrence of their pain.